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Abstract
This document provides the guidelines for GRFU positions and related cable connections for the BTS3900 and BTS3900A in multiple scenarios, to simplify the planning of GRFU slots and RF cable connections. 
This document provides the basic configuration principles based on the single-band and dual-band networking modes. For better maintenance and capacity expansion, the positions of GRFUs and the connections of CPRI cables should be relatively fixed. As a customer-oriented material, this document is intended for orienting customers to these configuration principles. According to this guide, Huawei develops the graphic configuration tool, which can be obtained from http://support.huawei.com. This tool can export the configuration and cable connection graphs in a short time for use by front-line departments for project delivery.
2  Basic Principles

A single BTS3900&BTS3900A cabinet equipped with GRFUs provides a maximum of 36 carriers. This document is applicable to scenarios of one or two cabinets. The configuration objects of the BTS3900/BTS3900A include the GRFUs, antenna system, and CPRI ports.

The basic principles described in this chapter are extracted from the contents of chapter 2 "Principles for the Single-Band BTS" and chapter 3 "Principles for the Dual-Band BTS." You can have a better understanding of the basic principles after reading the two chapters.

2.1  Basic Configuration Principles for GRFUs
· For smooth configuration upgrade and expansion, the following principles apply:
If multiple hardware configuration modes meet the requirements of configuration parameters, the configuration mode that is most favorable for the smooth upgrade and expansion is preferred.

· For a dual-band BTS, the following principles apply:

· If the BTS has only one cabinet, lower-band cells are configured on the GRFUs in the left of the cabinet, and higher-band cells are configured on the GRFUs in the right of the cabinet.
· If the BTS has side-by-side cabinets, lower-band cells are configured in the left cabinet, and higher-band cells are configured in the right cabinet.
· If the BTS has stacked cabinets, lower-band cells are configured in the lower cabinet, and higher-band cells are configured in the upper cabinet.
· This document covers only the principles that are applicable to pure GRFU scenarios, rather than DRFU-GRFU hybrid scenarios.
2.2  Basic Configuration Principles for the Antenna System

· In order to avoid wrong connections between antenna systems and GRFUs, all sectors should be configured from left to right in sequence. For example, CELL1/CELL2/CELL3 and CELL1/CELL2/CELL3–CELL1/CELL2/CELL3.
· By default, GRFUs are configured in diversity reception mode. That is, one cell requires at least one antenna system (two single-polarized antennas or one dual-polarized antenna, and two feeders).
· If a cell occupies no more than two GRFUs, only one independent antenna system is required for the cell.
· If a cell occupies more than two GRFUs, one antenna system is required for every two GRFUs.

· For each sector of the BTS, the antennas should be configured at the minimum quantity.

· This document does not cover scenarios of PBT, TX diversity, or 4-way RX diversity mode.

2.3  Basic Configuration Principles for CPRI Ports
2.3.1  Principles for CPRI Ports of a Single-Cabinet BTS
In a single-cabinet BTS, CPRI cables are connected in star topology. The numbers of the CPRI ports on the BBU have a one-to-one relation with the numbers of the slots for GRFUs. If no module is installed in a slot, then no cable should be connected to the corresponding CPRI port on the BBU.

Figure 2-1 CPRI connections in a single-cabinet BTS
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2.3.2  Principles for CPRI Ports of a Two-Cabinet BTS
In a two-cabinet BTS, every pair of GRFUs in a cabinet is connected to one CPRI port on the BBU, and the two GRFUs in each pair are cascaded. The GRFUs in cabinet 1 are connected to CPRI ports 0, 2, and 4 on the BBU, and the GRFUs in cabinet 2 are connected to CPRI ports 1, 3, and 5 on the BBU, as shown in Figure 1-2.

Figure 2-2 CPRI connections in a two-cabinet BTS
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3  Principles for the Single-Band BTS
3.1  Scenario 1: Single-Band BTS with a Single Cabinet
3.1.1  Scenario 1.1: No More Than Three Cells

The slots are allocated to sectors from left to right in sequence, seen from the front.
Figure 2-1 shows the slot allocation.
Figure 3-3 Slot allocation in a single-band BTS with a single cabinet
[image: image4.emf]


· If the number of GRFUs configured for each cell is not greater than two, arrange the GRFUs of the corresponding cells according to the sector configuration shown in 
Figure 2-1. Figure 2-2 shows an example.

Figure 3-4 S4/4/4
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· If the number of GRFUs configured for a cell is greater than two, arrange the GRFUs of the corresponding cells according to the sector configuration shown in Figure 2-1, and then configure the other GRFUs of that cell in the neighboring slots by adhering to the following principles:

This cell preferably uses the neighboring slots located to the right. Thus, move the GRFUs of the related neighboring sectors to the right in sequence. In this case, if no slot is available for the GRFU that is originally located on the rightmost side, change to use the empty slots of the other cells on the left for the cell concerned.
Figure 2-3 shows an example.

Figure 3-5 S6/12/6 (cell 2 occupying three GRFUs)
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· If the cabinet houses six GRFUs, arrange the GRFUs according to the sequence of the cells from left to right.

· If the BTS is configured as an O type with only one cell, arrange the GRFUs from left to right in sequence.

· If the BTS is configured as a two-cell type and the mapping from the two-cell configuration to the three-cell configuration is available, arrange the GRFUs according to the slot allocation principles of the three-cell configuration.
For example:
· In S0/4/4 configuration, the GRFUs are positioned in slots 2 and 4.
· In S4/0/4 configuration, the GRFUs are positioned in slots 0 and 4.
If the BTS is configured as a two-cell type but the mapping from the two-cell configuration to the three-cell configuration is unavailable, cell 1 and cell 2 are regarded as the default cells. Then, arrange the GRFUs according to the slot allocation principles of the three-cell configuration. For example, in S44 configuration, the GRFUs are positioned in slots 0 and 2.
Figure 3-6 S0/4/4
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3.1.2  Scenario 1.2: More Than Three Cells

Arrange the GRFUs from left to right according to the cell sequence. No slot is left empty between GRFUs.

3.2  Scenario 2: Single-Band BTS with Two Cabinets
3.2.1  Scenario 2.1: No More Than Three Cells

Figure 2-5 shows the slot allocation principles for sectors when the two cabinets of a single-band BTS are stacked.
Figure 3-7 Slot allocation in a single-band BTS with two stacked cabinets
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Figure 2-6 shows the slot allocation principles for sectors when the two cabinets of a single-band BTS are installed side by side.
Figure 3-8 Slot allocation in a single-band BTS with two side-by-side cabinets
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The slot allocation principles are as follows:

· Slots 0 and 1 in both cabinets house the GRFUs of cell 1.

· Slots 2 and 3 in both cabinets house the GRFUs of cell 2.

· Slots 4 and 5 in both cabinets house the GRFUs of cell 3.

· In slot allocation, the slots in cabinet 1 take precedence over any slot in cabinet 2.

Figure 2-7 shows an example.

Figure 3-9 S12/12/12 (4 carriers on each GRFU)
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3.2.2  Scenario 2.2: Four to Six Cells

If the BTS is configured with four to six cells and each cell occupies not more than two GRFUs, adhere to the mapping principles described in the following table.

	Cell
	Slot
	Cabinet

	Cell 1
	Slots 0 and 1
	Cabinet 1

	Cell 2
	Slots 2 and 3
	

	Cell 3
	Slots 4 and 5
	

	Cell 4
	Slots 0 and 1
	Cabinet 2

	Cell 5
	Slots 2 and 3
	

	Cell 6
	Slots 4 and 5
	


Figure 2-8 shows an example.

Figure 3-10 Slot allocation in a single-band two-cabinet BTS configured with four to six cells
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Arrange the GRFUs of each cell in the corresponding sector. If the number of GRFUs of a cell is greater than two, configure the other GRFUs of the cell in the slots of the neighboring sector, and move the GRFUs of the related neighboring sector accordingly. For carrier and slot allocation, the following principles apply:
· The preferred practice is to use the slots in the same cabinet for that cell. Two slots are used as a unit. If the GRFUs of the next sector can still be housed in the cabinet after they are moved in sequence, all the GRFUs are preferably arranged in the same cabinet.
If the slots in this cabinet cannot house all these GRFUs, the empty slots in the other cabinet can be used.
· If the left slots in cabinet 2 need to be used by the cells configured in cabinet 1, the GRFUs in cabinet 2 are moved to the right accordingly.
· If the right slots in cabinet 1 need to be used by the cells configured in cabinet 2, the GRFUs in cabinet 1 are moved to the left accordingly.
The other principles of using the slots of other sectors are the same as those described in section 2.1 "Scenario 1: Single-Band BTS with a Single Cabinet."
· It is not recommended that the GRFUs of one cell be installed in two cabinets. If one cabinet cannot house all the GRFUs of a cell, move these GRFUs to the next cabinet.
If the specific condition is beyond the preceding principles, contact the author of this document for solution.

3.2.3  Scenario 2.3: More Than Six Cells

When the single-band two-cabinet BTS is configured with more than six cells, the slots are not divided into sectors, that is, the GRFUs of all cells are arranged in sequence. In this scenario, the principles of arranging the GRFUs of one cell in different cabinets are the same as the principles described in the preceding sections.

3.3  Scenario 3: Single-Band BTS with Three Cabinets
This scenario is currently not taken into consideration. For principles applicable to this scenario, contact the author of this document.
4  Principles for the Dual-Band BTS

This chapter takes the GSM900+DCS1800 dual-band networking as an example to describe the configuration principles for the dual-band BTS. The configuration principles of GRFUs for dual-band BTSs of other bands (such as GSM850 and PCS1900) are similar.

4.1  Scenario 1: Dual-Band BTS with a Single Cabinet

4.1.1  Scenario 1.1: No More Than Three Cells in Each Band

The slots in the cabinet are divided into the left area and the right area. The GRFUs for the lower band are housed in the left three slots, and the GRFUs for the higher band are housed in the right three slots. For example, the GRFUs of GSM900 are positioned in slots 0, 1, and 2, and the GRFUs of DCS1800 are positioned in slots 3, 4, and 5, as shown in Figure 3-1.
Figure 4-11 Slot allocation in a dual-band BTS with a single cabinet
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· If the BTS on one band is configured as an O type with only one cell, arrange the related GRFUs from left to right in sequence within the corresponding slot area.

· If the BTS on one band is configured as a two-cell type and the mapping from the two-cell configuration to the three-cell configuration is available, arrange the related GRFUs according to the slot allocation principles of the three-cell configuration. 
For example:
· In S044_444 configuration, the GRFUs are positioned in slots 1, 2, 3, 4, and 5.
· In S404_044 configuration, the GRFUs are positioned in slots 0, 2, 4, and 5.
If the BTS on one band is configured as a two-cell type but the mapping from the two-cell configuration to the three-cell configuration is unavailable, cell 1 and cell 2 are regarded as the default cells. Then, arrange the GRFUs according to the slot allocation principles of the three-cell configuration. For example, in S44_44 configuration, the GRFUs are positioned in slots 0, 1, 3, and 4.
Figure 4-12 S4/4/4-4/4/4
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Figure 4-13 S4/0/4-4/4/0
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· If the number of GRFUs for a cell in one band is greater than two, the cell can occupy the slots in other sectors, including the slots in the area of the other band. When a cell in a band needs to occupy the slots in the other sectors, the following principles apply:

This cell preferably uses the neighboring slots located to the right within the area of the same band. Thus, move the GRFUs for the related neighboring sectors to the right accordingly. If there are insufficient slots in this area, the slots in the other area can be used.
· In the case of expansion from a single band to dual bands, re-arrange the existing GRFUs and then install the GRFUs for the other band by adhering to the principles described above.
Figure 4-14 Expansion from S444 to S444_444
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4.1.2  Scenario 1.2: More Than Three Cells in One Band

Each cell requires at least one GRFU. Therefore, in the case of dual-band BTS with a single cabinet, the scenario of more than three cells in each band or more than six cells in one band does not exist.
If the cells in one band require more than three slots, the slots of the other band can be used, and the GRFUs of the other band are moved accordingly. The GRFUs for the lower band are housed in the left of the cabinet, and the GRFUs for the higher band are housed in the right of the cabinet.
Figure 4-15 S2-2/2/2/2
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· If the DCS1800 band requires more than three slots, the empty slot should be positioned between the two bands, as shown in Figure 3-5.
· If the GSM900 band requires more than three slots, the empty slot should be positioned on the rightmost side of the cabinet, as shown in Figure 3-6.
Figure 4-16 S4/4/4/4-4
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4.2  Scenario 2: Dual-Band BTS with Two Cabinets

4.2.1  Scenario 2.1: No More Than Three Cells in Each Band

· If the GRFUs of each band can be housed within one cabinet, each band occupies one cabinet. In this case, arrange the GRFUs in each cabinet by adhering to the principles described in section 2.1.1 "Scenario 1.1: No More Than Three Cells" about the single-band BTS with a single cabinet.
· If a cabinet cannot house all the GSM900 GRFUs, install the extra GRFUs in the left slots of the DCS1800 cabinet. For the arrangement of GRFUs in the latter cabinet, adhere to the principles described in section 3.1 "Scenario 1: Dual-Band BTS with a Single Cabinet."
· If DCS1800 GRFUs need to be installed in two cabinets, arrange DCS1800 GRFUs in cabinet 2 (the single-band cabinet) in sequence, and arrange the other DCS1800 GRFUs in the empty slots of cabinet 1 (the dual-band cabinet) by adhering to the principles described in section 3.1 "Scenario 1: Dual-Band BTS with a Single Cabinet."
· It is not recommended that the GRFUs of one cell be installed in two cabinets. If one cabinet cannot house all the GRFUs of a cell, move these GRFUs to the next cabinet.
4.2.2  Scenario 2.2: More Than Three Cells in at Least One Band but No More Than Six Cells in Each Band

Cabinet 1 is used for GSM900, and cabinet 2 is used for DCS1800.
· If the GRFUs of each band can be housed within one cabinet, arrange the GRFUs in each cabinet by adhering to the principles described in section 2.1 "Scenario 1: Single-Band BTS with a Single Cabinet."

· If a cabinet cannot house all the GSM900 GRFUs, arrange GSM900 GRFUs in cabinet 1 in sequence, and arrange the other GSM900 GRFUs in the left slots of cabinet 2 by adhering to the principles described in section 3.1 "Scenario 1: Dual-Band BTS with a Single Cabinet."
· If DCS1800 GRFUs need to be installed in two cabinets, arrange DCS1800 GRFUs in cabinet 2 in sequence, and arrange the other DCS1800 GRFUs in the empty slots of cabinet 1 by adhering to the principles described in section 3.1 "Scenario 1: Dual-Band BTS with a Single Cabinet."

Figure 4-17 Slot allocation in a dual-band two-cabinet BTS configured with more than three but no more than six cells
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It is not recommended that the GRFUs of one cell be installed in two cabinets. If one cabinet cannot house all the GRFUs of a cell, move these GRFUs to the next cabinet.
4.2.3  Scenario 2.3: More Than Six Cells in One Band

In a dual-band BTS with two cabinets, if there are more than six cells in one band, arrange all sectors in sequence.
In other cases, contact the author of this document for solution.
4.3  Scenario 3: Dual-Band BTS with Three Cabinets

This scenario is currently not taken into consideration. For principles applicable to this scenario, contact the author of this document.






































































































